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Partial Translation of Japanese Patent 
Laid-Open "Kokai" No. 2002^206256 
(Full Translation of the Embodiment of the same) 
Filed: January 5, 2001; 
. Laid-open: July 26, 2002; and 
Entitled "Hydraulic Apparatus for a Backhoe" 

[Q017] 

[Embodiment of the Invention] 

A side elevation of entire backhoe is shown in Fig. 1. This backhoe 
includes a swivel base 5 having an engine 3 and a driver's section 4 and 
mounted on a traveling base 2 with a pair of, right and left crawler-type 
traveling devices 1L, 1R so that the swivel base 5 may swivel about a 
vertical axis PI by 360 degrees. This backhoe further includes a front 
implement 9 having a boom 6, an arm 7 and a bucket 8 connected in the 
stated order in front of the swivel base 5; and a dozer plate 10 in front of 
the traveling base 2 for a dozer work. 

[0018] 

The right and left traveling devices 1L, 1R are driven forward and 
backward by traveling hydraulic motors ML, MR, respectively. The swivel 
base 5 is revolved right and left by a swiveling hydraulic motor MT. The 
boom 6, arm 7 and bucket 8 of the front implement 9 are driven by a boom 
cylinder CI, an arm cylinder C2 and a bucket cylinder G3, respectively. 
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The entire front implement 9 is swung right and left by a swing cylinder C4 
about a vertical axis P2. The dozer blade 10 can be driven vertically by a 
dozer cylinder C5. 

[0019] 

Fig. 2 shows a hydraulic circuit for driving various hydraulic 
actuators described above. In Fig. 2, VI denotes a left traveling control 
valve; V2 a right traveling control valve; V3 a swiveling control valve; V4 
a dozer control valve; V5 a boom flow-joint control valve; V6 an arm 
control valve; V7 a boom control valve; V8 a bucket control valve; V9 a 
swing control valve; and V10 an auxiliary work control valve. Spools 
within the right and left traveling control valves VI, V2 are manually and 
directly operable with traveling levers 13 mounted right and left, 
respectively, on a control column 12 located forwardly of a driver's seat 11. 
Spools within the dozer control valve V4, swing control valve V9 and 
auxiliary work control valve VI 0 are manually and directly operable also, 
with a lever/pedal operation. The swivel control valve V3, flow-joint 
control valve V5, arm control valve V6, boom control valve V7 and bucket 
control valve V8 are hydraulically pilot-operable. These valves V3, V5, V6, 
V7 and V8 can be opened according to the lever control input based on a 
pilot pressure supplied from pilot valves (not shown) driven by a pair of, 
right and left work levers 14 each arranged on the control column 12 and 
operable crosswise. 
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[0020] 

Blocks for the control valves V1-V10 are arranged side by side 
together with an inlet block Bl, an outlet block B2 and an spacer block B3 
interposed between the two blocks Bl, B2, and mutually connected and 
communicated within an inner oil circuit. The inlet block Bl is interposed 
between the right and left traveling control valves VI, V2. The outlet block 
B2 is connected outwardly of the valve block of the auxiliary work control 
valve VI 0 and acts as a terminal block. 

[0021] 

A pressure-oil supply unit 15 contains three hydraulic pumps PI, P2 
and P3 and one pilot pump P4 driven by an engine 3, and a group of these 
pumps are pipe-connected with the inlet block Bl. Each of the pumps PI, 
P2 employs an axial-plunger, and is discharge-displaceable by changing its 
swash plate angle. Each of the pumps PI, P2 is flow-controlled by a load 
sensing system described later, and its flow control section 16 is connected 
with the inlet block Bl. The pump P3 is primarily used for a swivel and a 
dozer work, and a discharge-rated gear pump is used for these purposes. A 
pilot pump P4 is a discharge-rated gear pump also, to act as a pilot pressure 
supply pump. The pilot pump P4 supplies original pilot pressure to an 
un-illustrated pilot valve, and farther supplies a valve-actuation-detection 
pilot oil pressure to a pilot oil line al communicated with a valve spool in a 
traveling section, and a pilot oil line a2 communicated with a valve spool in 
a load sensing section. 
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[0022] 

The load sensing system controls the pump discharge depending on 
a work load pressure, and effects a pump discharge of a pressure power 
necessary to the present load, to save the power and improve operability of 
the pump. In the embodiment, the system acts on an arm section, a boom 
section, a bucket section, a swing section and an auxiliary work section of 
the front implement 6. And herein there is employed a load sensing system 
of an after-orifice type in which a pressure compensation valve CV is 
connected after the spools of the respective control valves V6-V10 in each 
section. In the embodiment, an unload valve VI 1 and a relief valve VI 2 of 
the load sensing system are incorporated into the outlet block B2 located 
the most downstream of the system. 

[0023] 

The flow control section 16 includes a flow compensation valve 
VI 3. The pressure-oil supply unit 15 includes a flow compensation piston 
Ac for carrying out flow regulation of the pumps PI, P2, and a horsepower 
control piston Ap. The greatest negative pressure of the load detection lines 
in each section is transmitted to the flow compensation valve VI 3 of the 
flow control section 16, and acts as a control signal pressure PLS. 
Discharge flows from the pumps PI, P2 are controlled in such a manner 
that a pressure difference between the signal pressure PLS and discharge 
pressures of the pumps PI, P2 may be maintained to meet a control 
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differential pressure applied to the flow compensation valve VI 3. 

[0024] In this embodiment, the control differential pressure applied to the 
flow compensation valve VI 3 in the flow control section 16 is provided by 
a spring 17 and a differential pressure piston 18, as shown in Fig. 2. The 
greater becomes the discharge from the pilot pump P4 as the engine crank 
rate becomes higher, the greater becomes a component of the control 
differential pressure applied from the differential pressure piston 18. In this 
case, the pumps PI, P2 is controlled to increase the discharge from the 
pumps PI, P2 Conversely, the smaller becomes the discharge from the pilot 
pump P4 as the engine crank rate becomes lower, the smaller becomes the 
component of the control differential pressure applied from the differential 
pressure piston 18. Then, the pumps PI, P2 is controlled to decrease the 
discharge from the pumps P 1 , P2. 

[0025] 

Each section of the front implement 9 belongs to the load sensing 
system as set out above. On the other hand, each of a traveling section, a 
swivel section and a dozer section comprises an open circuit. 

[0026] 

That is, the inlet block Bl incorporates flow-passage switchover 
valves VI 4, VI 5 of a pilot type. When the vehicle is not traveling, as 
shown in Fig. 3, pressure oil flows from the pumps PI, P2 join at the 
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flow-passage switchover valve VI 4, and subsequently supplied to the load 
sensing system via a line "d". A pressure oil flow from the pump P3 is 
supplied to the swivel section, dozer section and flow-joint section. When 
the traveling section is used without using any sections relating to the load 
sensing system, as shown in Fig. 5, the pressure is raised in the pilot oil line 
al and the flow-passage switchover valve V14 is switched over, so that the 
pressure oil flows from the pumps PI, P2 are supplied to the right and left 
traveling hydraulic motors ML, MR, respectively and independently, and 
that the pressure oil flow from the pump P3 is supplied to the swivel 
section, dozer section and flow-joint section. The above structure thus 
allows the travel, swivel and dozer work with the minimum speed variation 
while effecting conventional three-pump drive. 

[0027] 

And, when the front implement 9 is activated while traveling the 
vehicle, the pressure is raised in the pilot oil line a2 and the flow-passage 
switchover valve VI 5 is switched over as shown in Fig. 6, so that the 
pressure oil flow from the pump P3 passes the swivel section, dozer section 
and flow-joint section, and then through the flow-passage switchover valve 
VI 5 into the spacer block B3 and thus the sections related to the load 
sensing system. 

[0028] 

The swivel control valve V3, dozer control valve V4 and boom 
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flow-joint control valve V5 are parallel-connected with the pump P3. The 
oil line "b" derived from the control valve V5 is connected with the oil line 
"c" on a boom-raising side for a boom cylinder CI. As the boom control 
valve V7 is actuated toward the boom-raising side, the control valve V5 is 
switched over so that the oil from the pump P3 joins the line "c" on the 
boom-raising side for the boom cylinder CI. Incidentally, a relief pressure 
on the pump P3 is set lower than that each of the pumps PI, P2 for a 
primary work. Therefore, a load check valve Vc is interposed within the 
flow-joint oil line "b" to allow only a flow toward the flow-joint. 

[0029] 

[Further embodiment] 

As shown in Fig. 7, the flow-joint control valve V5 may be 
connected in tandem with the swivel control valve V3 and dozer control 
valve V4. And, an orifice "s" may be interposed within the 
parallel-connected oil lines to the control valve V5 so that joining the boom 
cylinder CI can be performed primarily. 

[Brief Description of the Drawings] 

Fig. 1 shows a side elevation of entire backhoe; 

Fig. 2 shows entire oil circuit; 

Fig. 3 shows the oil circuit partially omitted; 

Fig. 4 shows an oil circuit portion relating to a load sensing system; 
Fig. 5 shows the oil circuit when the vehicle performs the travel 
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only; 

Fig. 6 shows the oil circuit when the vehicle performs both a front 
implement work and the travel; and 

Fig. 7 shows an oil circuit according to a further embodiment. 
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